This study was conducted on Open and Distance Learning (ODL) 
Introduction
The present investigation is the first of its kind in the field of veterinary science in Tamil Nadu State, India. This is a pioneering effort aimed at understanding the suitability of distance education course contents to the practising veterinarians who after their formal education are less exposed to real time knowledge updates.
Distance education is a method of imparting knowledge, skill and attitude which is rationalised by the application of division of labour, organisational principles as well as by the extensive use of multi-media, especially for the purpose of providing better understanding of high quality teaching material which makes it possible to instruct great numbers of students at a given time wherever they live. It is an industrialised form of teaching and learning with two-way communication.
According to Commonwealth of Learning (2006) , there is no single definition for open and distance learning. Rather, there are many approaches to defining the term. Most definitions, however, pay attention to the following characteristics:
• Separation of teacher and learner in time or place, or in both time and place;
• Institutional accreditation; that is, learning is accredited or certified by some institution or agency. This type of learning is distinct from self-learning without the official recognition of a learning institution;
• Use of mixed-media courseware, including print, radio and television broadcasts, video and audio cassettes, computer-based learning and telecommunications. Courseware tends to be pre-tested and validated before use;
• Two-way communication allows learners and tutors to interact as distinguished from the passive receipt of broadcast signals. Communication can be synchronous or asynchronous;
• Possibility of face-to-face meetings for tutorials, learner-learner interaction, library study and laboratory or practice sessions; and • Use of industrialised processes; that is, in large-scale open and distance learning operations, labour is divided and tasks are assigned to various staff who work together in course development teams.
Thus distance education is a type of education that the learner can do at a distance from the tutor and the classroom. Teaching today involves more distance learning than it did in the past. This is partly to economise tutors and is also because of the development of electronic communication which makes assembling of learners in one place less important and also because distance learning can be used to encourage self-directed or autonomous learning in gaining knowledge and skill, and attitude.
With this background, veterinary profession is of no exception to the growing trend of Open and Distance Learning (ODL). Tamil Nadu Veterinary and Animal Sciences University (TANUVAS) had launched two ODL programmes namely 'Recent trends in disease diagnosis and treatment of ruminants' and 'Managing infertility in bovines' in December 2003 with its nodal centre at Tirupur and Tirunelveli of Tamil Nadu State, India respectively to benefit the practising veterinarians of the State.
These distance education programmes were intended to update and upgrade knowledge, skill and job performance of practising veterinarians so as to benefit the individual, society and country as a whole. It would be worthwhile to understand if the ODL programme delivered by TANUVAS has served its purpose. It was also necessary to explore whether the course had imparted knowledge, skill and improved job performance. Also researching the participant's perception towards the course would throw light on improvement and development of the course and its delivery system. This study will help to provide an insight into the enhanced knowledge, skill and job performance of veterinary practitioners after taking up the course by comparing with non-participants of ODL. Since ODL is an innovative form of education for veterinary practitioners, their attitude towards distance learning and their preference towards the method of delivery of study material could help in improving the existing support system provided to the learners. Understanding their constraints would pave way to solve them and make the course more meaningful and useful in the long run to reach the targeted learners. The proposed study would also help provide quality continuing education throughout the veterinarian's career for performing newer skills, enhancing job output and help to strengthen the ODL programme at state, regional and national level.
The study is, therefore, undertaken to assess the impact of ODL programme 'Recent trends in disease diagnosis and treatment of ruminants' by comparing knowledge, skill and job performance between participants and non-participants of ODL, with the following specific objectives: i. To understand the profile of veterinary practitioners both participants and non-participants of ODL courses. ii. To find out the relationship of the participants profile with their knowledge gain and skill improvement.
Methodology
A total of 120 practising veterinarians who had enrolled in the ODL programme on 'Recent trends in disease diagnosis and treatment of ruminants' in two batches during the months of February to August 2005 formed the experimental group. Questionnaires pertaining to the study were sent to all the 120 enrolled practising veterinarians, out of which 40 responded from both batches. This formed the sample size for the experimental group. The respondents of the experimental group belonged to Erode, Salem and Coimbatore districts of Tamil Nadu, India. The list of practising veterinarians who have not enrolled in the ODL programme and who belonged to the three districts of Tamil Nadu namely Erode, Salem and Coimbatore was prepared in consultation with the Joint Directors of the respective districts. From the list of nonparticipants, a sample size of 40 equivalent to that of experimental group for the study were selected by simple random technique to form the control group. Thus a sample of 80 respondents was fixed for the study.
Operationalisation of Variables and Measurement
After a detailed search from the literature and consultation with the experts, important variables were selected for the study keeping in mind the objectives outlined. These variables were then classified into independent and dependent variables. The description of the variables included in the study, their operationalisation and procedure followed for measurement are presented in this section.
As a preview, the variables along with the instruments used for their measurement are given in Table 1 . There were fourteen independent variables included under this category and their operationalisation and measurement are given below.
This section also details the operational definition and measurement of the two dependent variables viz., knowledge and skill.
Measuring the Knowledge
Knowledge is generally understood as an intimate acquaintance of an individual with facts. It was measured using a teacher made test related to the contents of ODL programme chosen for the study.
There were 50 items in the initial knowledge test which was prepared in consultation with the project officials and the experts. These 50 items were subjected to the opinion of the veterinary clinicians and project officials to indicate the relative merit of the questions to be included in the final knowledge test. Accordingly 30 items were finally selected and included in the final test. Each item in the knowledge test was dichotomised into correct and incorrect responses. Every correct response was assigned an unit score and incorrect responses received zero score. The total score obtained from each respondent reflected the knowledge he/she possessed. Thus a maximum score one could obtain was 30 and the minimum was zero.
The test was administered among the experimental group who had completed the ODL programme and also among the control group to assess the differences in the knowledge due to the distance education course contents and was categorised as low, medium and high based on mean and standard deviation.
Instrument for Measuring Skill
Skill is usually learned to perform an action. In order to measure the skill gained through ODL a teacher made test was constructed based on the contents of the ODL programme.
A list of 30 items was prepared in consultation with the project officials and the experts to ascertain the improvement in the skill due to ODL. These 30 items were subjected to the opinion of the veterinary clinicians and project officials to indicate the relative merit of the questions to be included in the final skill test. Accordingly 10 items were finally selected and included in the final test. The responses of mental skill test for each item were obtained on a five-point continuum based on the frequency of skill utilised as detailed below:
The score obtained by the individual for each item was summed up to arrive at the total score. Thus a maximum score one could obtain was 40 and minimum was zero. The test was administered to both experimental and control group to understand the difference in skill improved due to ODL.
The test was administered among the experimental group who had completed the ODL programme and also among the control group to assess the difference in the skill due to the distance education course contents and was categorised as low, medium and high based on mean and standard deviation.
Method of Data Collection
Considering the spread of respondents in the Erode, Salem and Coimbatore districts of Tamil Nadu, survey method was chosen to provide considerable depth of information on the study. Questionnaire was found to be an appropriate device which formed the instrument for data collection. The questionnaire was accompanied by an explanatory note explaining the purpose and objectives of the study. The questionnaire was pre-tested among the practising veterinarians who would not have formed sample for the present study, and suitable changes were carried out before it was finalised. The data were collected during the period between March and May 2006. The same were coded and tabulated for statistical analysis. The relationship between independent variables and dependent variables like knowledge and skill level was studied with the help of Chi-square test.
Results and Discussion

Profiles of Veterinary Practitioners
The distribution of the respondents according to their age, educational qualifications, academic achievement, family type, family size, gender, marital status, experience, training exposure, place of posting and possession of communication media are presented in Table 2 . The age-wise classification revealed that over one-fifth (22.50%) of participants and nearly one-sixth (15%) of non-participants were young. Nearly two-thirds (65% per cent) of participants and exactly one-half (50%) of non-participants were under the middle age group. The rest 12.50 per cent of participants and over one-third (35%) of the non-participants were old. This may be due to the fact that middle age group respondents preferred the ODL programme for updating their professional skills and for improving their job performance in the present situation, also they had considerable years of service to go.
Majority of the participants (77.50%) and non-participants (85%) were graduates and possessed only B.V.Sc. Degree, whereas 20.00 per cent of the participants and 10.00 per cent of the non-participants were post-graduates in various disciplines of veterinary and animal husbandry. This may be due to the fact that the basic qualification is sufficient for practising as a veterinarian and for taking up employment as Veterinary Assistant Surgeon in the Department of Animal Husbandry of the State.
Among the undergraduates, two-fifths (40%) of the participants and one-third (32.50%) of the non-participants obtained marks above 86 per cent followed by over one-third (35%) of participants and one-fourth (25%) of non-participants obtained marks between 76 and 85 per cent. One-fifth (20%) of participants and one-third (32.50%) of non-participants obtained marks between 60 and 75. The remaining 2.50 per cent and 10 per cent of participants and non-participants respectively obtained marks less than 60 per cent. Among post-graduates, 87.50 per cent of participants and 75 per cent of non-participants scored above 86 per cent. The remaining both participants (12.50%) and non-participants (25%) obtained 76-85 per cent marks. This showed that most of the veterinary practitioners who scored higher marks in graduate level were very much interested in their post-qualification education after their basic professional degree.
Three-fourths of the participants (75%) and over one-half (55%) of the nonparticipants belonged to nuclear family type. The remaining one-fourth (25%) of participants and nearly one-half of the non-participants (45%) belonged to joint family type. This indicates a growing tendency of the respondents to go in for nuclear families than being in the traditional joint family system. Majority (85%) of the respondents both participants and non-participants have family size up to five members. The remaining 15 per cent of participants and nonparticipants have family size of more than five members. This reflects their favourable attitude towards small family system than the large family system.
Majority of the participants (85%) and non-participants (95%) were male. The remaining participants (15%) and meagre non-participants (5%) were female. This may be due to the reason that in the past more number of males underwent B.V.Sc., degree programme which had resulted in an increased male output. The mindset of most parents and public was that veterinary is a male-dominated profession since handling of animals and working in farms, remote villages, long distance of travel etc. did not suit the female.
All participants and majority (97.50%) of the non-participants were married. A negligible 2.50 per cent of non-participants were unmarried. As most of the respondents were of middle age category, it is natural that their age added to their secured job have put them into a family life.
More than one-half (55%) of participants and 60 per cent of non-participants attended less than three trainings. Nearly one-third (30%) of participants and 12.50 per cent of non-participants attended more than three trainings. The rest 15 per cent of participants and 27.50 per cent of non-participants had not undergone any training during their service tenure. This indicates that more number of trainings should be organised for better human resources utilisation in the field of veterinary and animal sciences. Also practising veterinarians lacked an opportunity to participate in training programmes which was reflected in this study. The HRD unit of the department should identify the training needs of their employees and organise suitable programmes in collaboration with universities and other departments for overall development and better service to the needy livestock farmer.
One-half (50%) of the participants and less than one-half (45%) of the nonparticipants had put in 10 to 20 years of experience as veterinary practitioners and one-fifth (20%) of the participants and nearly one-third (35%) of non-participants had more than 20 years of experience, while the rest participants (30.00 per cent) and non-participants (20%) had less than 10 years of experience. This reflects the growing demand of knowledge and skill among the middle age group for enhancing their competence and for providing quality output.
Majority of participants (70%) and non-participants (80%) were working in rural areas. Very few (12.50%) participants and non-participants were working in urban areas. The rest 17.50 per cent of participants and 7.50 per cent of non-participants were working in semi-urban areas. Thus, the place of posting in case of most of the respondents were in rural areas. This situation is natural as livestock and poultry rearing are primarily rural based and hence it is natural that there is an extensive coverage of veterinary institutional network in rural areas.
All the participants and non-participants had relationship with superiors ranging from excellent to satisfactory level. This might be due to their co-ordination in the nature of job performed and homogeneity in their educational qualification.
Nearly one-third (27.50%) of the participants and nearly one-fifth of non-participants (17.50%) were travelling below five kilometre from their residence to the place of work. Over one-half (52.50%) of the participants and nearly one-half of the nonparticipants (47.50%) were travelling between 5-15 km. Nearly one-fifth (17.50%) of participants and over one-fourth (27.50%) of non-participants were travelling 16-50 km. The rest 7.50 per cent of the non-participants were travelling over 51 km. This is due to the fact that the respondents got settled in nearby towns to avail better amenities for education and development of their children and family as a whole.
Most of the participants (67.50%) and non-participants (52.50%) had access to the computer. All non-participants and majority (90%) of participants possessed mobile phones while the rest (10%) did not possess it. Availability of internet kiosks, computer centres in small towns would have facilitated access to computer to the respondents. Their positive attitude towards utilising modern computer tools is also depicted in this study.
These findings are also in line with the studies of Rao and Sohal (1980) who observed that the VAS had experience up to 11 years. Samanta (1988) and Balasubramanian and Perumal (1991) observed that scientists and fisheries extension personnel respectively had experience ranging from 5 to 15 years, and Sudeepkumar (1999) found that VAS had experience ranging from 5 to 30 years. With respect to educational qualification, this finding is also in line with Sudeepkumar (1999) who had observed that majority of VAS possessed only B.V.Sc. Degree. Regarding gender, Sudeepkumar (1999) observed that majority of respondents were male which is similar in line with this study.
Time Utilisation Pattern of Veterinary Practitioners
The time utilisation pattern of veterinary practitioners towards private practise, television, radio, newspaper, veterinary/animal husbandry (AH) books and magazines and other magazines are presented in Table 3 . Majority of the participants and non-participants utilised maximum time towards veterinary private practice, watching television and reading newspaper. It is natural for practising veterinarians to engage in private practice to earn money as well as to derive the satisfaction of treating the animals. The skill they possessed was well utilised in terms of serving the resource-poor livestock farm. Watching television as a means of entertainment and reading newspaper as a means for knowing the current situation of the world were better utilised by the respondents.
Relationship between Profiles of Respondents and Knowledge Level
The association of independent variables with knowledge level among participants and non-participants of ODL programme are discussed in this section. The results are presented in Table 4 . It could be seen from the Table 4 that out of 14 independent variables, only one variable namely age had significant positive relationship with knowledge of participants. The remaining 13 variables showed non-significant relationship with knowledge level. Among non-participants, all the 14 independent variables had positive non-significant relationship with knowledge level.
From the Chi-square values, it could be concluded that the variables such as age in the case of participants was found to be associated with the knowledge level. The significant positive relationship of age with knowledge level in participants is quite natural that older the age, higher would be the exposure to the field conditions and problem-solving situations and better would be their knowledge utilisation. Similar, significant positive relationship of age with knowledge level was observed by Jeyakrishnan (1996) , Rao (1988) and Reddy (1991) .
Relationship between Profile and Skill Level of the Respondents
The relationship between independent variables and skill level was studied with the help of Chi-square test, which is presented in Table 5 . It could be seen from the Table 5 that out of 14 independent variables, only one variable, viz., access to computer had significant positive relationship with skill among the participants. The remaining 13 variables showed non-significant relationship with skill level due to the ODL programme. Among non-participants, out of the 14 independent variables distance between residence and place of work alone had positive significant relationship with skill level. The remaining 13 variables showed non-significant relationship with skill level.
The significant positive relationship of access to computer with skill level in participants showed that the use of modern communication gadgets provided them with the opportunity to learn techniques effectively and acquire more skill, whereas positive and significant association of distance between residence of non-participants and place of work with skill level may be due to the possible wider area of coverage during their travel and more time spent on veterinary private practice.
From the Chi-square values, it could be concluded that the variables such as access to computer in case of participants and distance between residence and place of work in case of non-participants were found to be associated with the skill of respondents.
Conclusion
The distance education is largely functional in the sense that it would focus on the development of functional knowledge with the aim of making learning relevant to their living and working conditions. It also provides the opportunities to undertake diverse activities involving alternative and innovative approaches to cater to the needs of the learners taking into account the local conditions and the resources available.
From the above study, since age had significant relationship with knowledge of participants, it should be given due consideration while selecting the participants for the Open and Distance Learning (ODL) programme in future.
It was also found that access to computer in case of participants was found to be associated with the skill of respondents. This implies that in the modern world, the various practical and effective teaching approaches required are obtained with the help of communication media such as computer. To use professional software directly in some scientific courses is a practical way to raise participant's interest and to promote their professional skills. This implies that the course content delivered should be modified and it should be suitably informed to the employees of Directorate of Animal Husbandry so as to make good use of the courses.
The results of this study may serve as a guide to the veterinary institutions for developing future ODL programmes for veterinary practitioners, especially in developing and executing the distance education course contents, so as to effectively achieve the purpose of enhancing livestock production and better service to the animals.
